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Production of Ficlrl-Rever!+edCnnfigurntions

With a !4agnctLzedCoaxial Plasma Run

T. R- Jarhl)(h, ~. Ih?ninn, M. If. Hnidn, R. K. Linford,

.1. Marsh:ll.1., D. A. Platts, A. R. Sherwonrl

LOS A]nmns Scientific Lahorntory, LOS Alnmos, New Mexico 87545

ABSTI{ACT

We have gcncrnterl compact tnrolds which cnn he m~de to

cnmtl tn rent In n cyl.lndrtcnl res~sttve flllx cnn9erverm

TIIoy arc observed to rntntc m thnt tlwir mn]or iixis la

IX-) the ,1X1 .Y ()f rho fl 11X ron~rrvcr.

th(’y nppwr to remnln ~tntlonnry nnd cl~rnv

[“OIIH tall t“ (1f ill) f)llt I 00 Ilrl. WV Ilavo also
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and plnsma. The second (- 12 ps) is the time for the decay of the fields in

the entrance cylinder. l?tgure4a showe this decay. We interpret this decay

as being due to field line reconnection which 1s completed in nbout 30 P3.

The third time (- 150 pa) Is the characteristic time for the decay of the

fields in the flux conaerver measured after reconnection ham rif:curred.

FiRure 4b shown this decay. It is interesting to observe that the three time

scnles 1 US, 12 pa, and 150 Ba have the proper relatlve values to be an Alfven

time, a resistive tearing time, and a resistive decay time respectively.
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Fig. 4.
Plots of the axial component of the ma~netic field on axis at various times.

Fi~ure ha shows plot~ at varloua times durinu the decay of the field I.nthe
entrance cylinder. The time elap~ed between plots is 5 pa. FiRure 4h showe
plots ..tvarious times during the decay of the compact toroirland t!lctime
hetwern plots here is 50 us. The nun dischnrge is Lnitiated at t=O and the
plot labeled t=~ show~ the vnlue of the axial component of the magnctlc field
in thts region clueto the coils which Hupply the initial axinl.flux for the

plamn gun.

Finurtw 4h and 2n il]ustratn the drnmnttc tiifferf!nceHin the Fields on

the axis of the.flux crmscrver for the stable nnd rotnted tnroid. T.fit tlnca

not tl.pthen nne expects to hnve only llzon ax[s ns is the cnsc in Fig. 4b

(the peak trnnsvcrsc components are monslircd tn he lCI?N than 1.5% of tht’ pcnk

B, nnd arc not Hhrwn). When the cnmpnct cornLd rotates @ onc then expects

to llnvc only Lrnnsvcrse compnncnts on ilxtfl. FIR. 2a shows the trnnnvrrHc

ar.{ nr) to hc rnucll I:lr}:crthan Rz. ThIIR, th~ m~wsilrllmrnt nf

CONCI,IISTON



appropriately the configuration is observed to stop within the flux conserver.

For a strniqht cylindrical flux conserver the axis of the toroid is obRerved

to rotate so that it IS orthogonal to the original axia of symmetry. After

this rotation, the deformed tnroid appears to he MI-IDstable and decays away

with about a 100-I.Istime constant. CV radlatf.onis cbserved throughout the

lifetime of the ma~net~c field structure. Interferometric measurements show

an initial value of about 1014 cm-3 and a liietime for the plasma density

similar to the magnetic field lifetime. When a compact toroid is generated in

nn ohlate flux conserirerunder proper conditions it doeflnot tip as verified

by the fact that the transverse fields on axi~ are small compfiredto the axial

field. In thi~ stable case the reconnecting time (12 us) can he nbaer-~edand

It is much shorter than the decay time of che fields of the compact toroii!

tlfm US).
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